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Abstract

A 35 years long-term experiment with five different kinds of fertilizer application treatments was
conducted to examine the effect of organic-inorganic fertilizer combined application on soil carbon
pool in reddish paddy soil under the conditions of equal Nitrogen, phosphorus and potassium nu-
trient. The results showed that the contents of various soil carbon forms were increased higher by
organic fertilizer than chemical fertilizer significantly (p < 0.05). As compared with chemical ferti-
lizer treatment, organic-inorganic fertilizer combined application enhanced the soil carbon pool
management index and availability of active carbon, mineralized carbon and increased by 15.37% -
37.84%, 1.77% - 8.30% and 4.62% - 29.78%, respectively. There was an extremely significant pa-
rabolic correlation between soil CPMI and the contents of the soil total organic carbon, active car-
bon, mineralized carbon and microbial biomass carbon.
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1. 5|8

AU TR BB A Ay, AR R T IR S, R LR, LA
SEVERTL] [2] [3] [4]. PREFEIEHEGRRIA HURBE AR, e 3RS R e 7= R i S
FAF[5]0 TEAL M LA HUTT AL Y — IR B A P3RS, AR LA AU R, B A SME A R
BRIRIE[6] [7] [8], 1B CA KA KA FT RIS i W5 L3RR BHERIE AR F7 5 FHE A 6] [7]
[815E T A, Ht RS R WA 8. B, R, B W0 HEMSE0EET, il 35
S 1) 5 X 6 3 I Dk Tt A [ AL e o £ S P - AN ) 102 2 g 2 5 B MBS L4 B R i e
ATRIETT, R )5 28R X S TN KRS & Bt 42 i BB AR HE AR SR =

2. RIS
2.1. Bk

KA RIR UG T 1981 4F, M mUfEVL LN R AR N, R4 115°49'52.49", Jb4f 28°46'17.48",
rh Y B IR BRI I 2 XS, SRR 16.3°C~19.5°C, FEM/KE 1341-1943 2K FE0LH 18] 8740 X T
F9 1.0 m?, ik -39 58 DU 20 20k 1 8 & U 8 MK AR 1 AT I ARk 2 R O A LB 19.46 g/kg,
4% 1.789 g/kg, T N 90.0 mg/kg, A %0# 20.8 mg/kg, HEREH 87.0 mg/kg, pH6.5, A i & 9K
(%IN) - F - #&.

2.2. R

w5 AN EE: 1) TGIE(CK); 2) Bt IEF); 3) Lnse(FRENE, FE)+ WRMF); 4) Ex5k+
TR (M REEAR) + fLAE(MSF); 5) Radk + MR + (LIEMMF), 2 5 MbH 2006 FH1-46 H
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BIERERE S, SN 3 RES, FEHLHES, /NX 8] K Ve 5ER% 5 .

FRIGAEALERAN, FHAEALEE Ny P,Os. KoO FR4FHEAHSECE 1), B BRAELE S5—2¥, MR
. EEEREMAEILE, AVENE S0, RBEAEIE, b APUIEE AR B AL TEHL A E
4:6, HA 8 mULEE R 2 )N B 22,500~30,000 kg P REFREAE, FEEUIAHEE A B 3000 kg (FAEHE
AW Pra TR ARFAE, R (SR AR S HEIX B A WU 15,000~22,500 kg B REIEAE, G HLAE
BHEH B3 B RS BRI E 77 7 & B AT U, AR MEERAIER L . B BREARE g
B, FAREEE LR o BEAEAEAE = 5:2:3 B FH, MRS R R o BEAR-FEAE = 4:2:4 F A, R
MR AR A BN 73 BE N ARIE = 5:2:3 Tt H

RRGEA 3 H TR, 4 AR, MRS 6 A NafM, 7 AREH, KA ERKER, H
(URESEET AN ke Sy

Table 1. N, P, K nutrient Application of different treatments (kg/hm?, double season)
#1. SNERER. B #FESHAEkghm®, WNF)

A5} Year N P05 K0
1981~1986 225 1125 225
1987~1991 240 120 240
1992~2002 270 135 270
2003~2007 300 150 300
2008~2015 360 180 360

2.3. THRESNES®

T 2015 R FE RGN RR AL BE /N XCRAE 0~20 om FHEZ 10 A s RS L FE . H8EE LK A B AR TR
AMINAEEIEME[9]; TG Lefroy Z5[ 1013 H RN E ;s 360t Al FH B R ISy e [ 115
TR YR A B AR KL SO, R AR, AR IR A e v e [12]
2.4. BXRIEBHAGTEARN[11]

sk = BANE — SR BERE = RE IR/ SR B IEA YR BREEE = 35
PR RS RR: BEIREIRE = KRBTGS/ 2% LIRS s LR R (%) = B m/ HIEA AL
B x 1005 JEPEBRAE PR (%) = TR/ LA HLIR < 100; HAEVIERA 88 (%) = WA ER/ HiEE
BUBE x 100; BREEE BIFER(CPMI) = B RS o<k B 15 FE 455 % 100,
2.5. BUEALIE

5K FH Excel2010 1 DPS7.05 B AF#H 4T 401t 40 M7, FIH Duncan 381 8 K 2215 (LSR)H#EAT i 35 PEAG 56
3. ZERES
3.1. KHAEAMERN T IEARESEESEREBHERIF I

M 2 TULE W, B3R R U TR R AR AN A R e A AL 48 2 v T CK AL
RN M FE KT, BEAVUER A IR A RSB ESEHEEET F LB, X
JE b ¥ - 358 A WLRR RO AT 38D 5.7 g/kg, FRIE 29.29%, SR T 0.86%, HoJR K& AR BK Fg 4= 4
B, R D, 3 HUBR T RETR; Bt A0 AT 0 A B 438 FU B R AT 30 1.0 g/ke, IR 5.14%,

DOI: 10.12677/hjss.2019.73023 188 TRl


https://doi.org/10.12677/hjss.2019.73023

b7 %

SRR 0.15%; 4b 38 MF.MSF.MMF 3G WL EHR AT S 0 1.33 g/kg~3.52 g/kg, HMEA 6.77%~17.92%,
SRS 0.20%~0.53%, FLJE R W] BE A2 Fc it A HLAC K A BK ARG AE = i, A B2 AR R i 2
Herh, 4bF MSF. MMF e A leR. midtEa . idtEabuaR. i bAoA s & & 3 ik
KFEF, HEEETAE MF, WREEE VUK S =R A VR R [ 22 R AR E, VR, M=
SO A HUALEE R T4 e LA FETE SR & & .

Table 2. Effect of different treatments on the content of various soil carbon forms (g/kg)

2. FEEN HIBEPFAFEFSHERE S EFM (gke)

ISECR IR EETEAALRR  PEEEEAL ETEA LR e T
YOt . . . . . . . ; S
Total organic High active Middle active Lower active Mineralized Microbial
Treatment .
carbon carbon carbon carbon carbon biomass carbon

CK 13.76d 1.53d 1.11d 0.71c 1.18d 0.204d

F 18.46¢ 2.03c 1.34¢c 1.21b 1.68c 0.343¢c

MF 20.79b 2.16b 1.61b 1.48a 1.98b 0.378b
MSF 22.78a 2.48a 2.18a 1.46a 2.69a 0.423a
MMF 22.98a 2.49a 2.17a 1.42a 2.66a 0.406a

e F—SIR AR TR IR ZE A 5% R EKT, TR

LIRS 5 R ATHUBR 09 1 23 Boar USRI MURR K 5, s R LR L R LR, R
TR R 3 TR, S AR EE TR R R 0B SR A AE I BOR SIS R AR
WAEMBR A BB IR —3, 5 F ACHAHLE, L2 FFREA VLRI 5 @ IR R A BRI
B

Table 3. Effect of different treatments on ratio of available of various soil carbon forms

= 3. FRIALIEX HIRA R SRR AR

sl TEERA R (%) W ALTRAT R (%) LA B (%)
Treatment Availability of CA Availability of CM Availability of MBC
CK 24.64c 8.58¢c 1.48¢
F 24.81c 9.10b 1.86a
MF 25.25b 9.52b 1.82a
MSF 26.87a 11.81a 1.86a
MMF 26.46a 11.58a 1.77b

3.2. KHAME AL 1k EE TR e B R

4R, HEALALER AR S B R E S T CK. ALFE MSF. MMF 3Erh Eim ik & &, B
TEREARBONBR R R ZE R AR E, AHEEFEE T MF, F, MEWNHEZERNLE, TIRRESEIE
HOvti AL AL B 25 T CKACBE, T R HLAL R AL EE MSFL MMF Z2 5080/, H185 5 2% i T Ab 2 MF
F, MJaP#&ZRRE . UK A HUIERA A T3 e 22 8 B 4, BRI R T 3L 0 ik
o MRDPRY], HIEESAHRSEER . 0 BE R R R E MR, RIRE VA AR A
WALIA R SRR B R R, 5EANURR. R 2 BEM R MEWRA RS R EE
BUBR WETERR . A BRIIME S, HARZE, SHEYERZBEMR, HEREEHER S REA
BURR I TERR . AR AN E ik 24 AR 25 A SR (R 5)

DOI: 10.12677/hjss.2019.73023 189 TRl


https://doi.org/10.12677/hjss.2019.73023

b7 5%

Table 4. Effect of different treatments on soil carbon pool management index

= 4. NELIEX TR E IR MV

£t 7
58 EEReke  FEEBEke BRI B Ry A
. . A . Carbon pool
Treatment Active carbon Unactive carbon Activity index Carbon pool index .

management index
CK 3.39¢ 10.37¢ 1.00b 1.00c 100.0d
F 4.58b 13.88b 1.03b 1.34b 135.3¢
MF 5.25b 14.54b 1.05b 1.51b 156.1b
MSF 6.12a 16.66a 1.14a 1.66a 186.5a
MMF 6.08a 16.90a 1.12a 1.67a 183.8a

Table 5. The correlation among soil carbon ratio of available, carbon pool management index and soil nutrients

=5 DEMEAYER. REEEEHSTRFOHEXMY

JekF A T TR A o B
Organic carbon  Active carbon ~ Mineralized carbon ~ Microbial biomass carbon
S5 HLUBR Total organic carbon 1.000 0.995" 0.963" 0.985™
T PEBCE RCF Availability of CA 0.852" 0.900" 0.958" 0.789
LR ZC% Availability of CM 0.875" 0.918" 0.973" 0.812"
TRAEPIRRA 3R Availability of MBC 0.798 0.756 0.658 0.890"
Tk % #4551 Carbon pool management index 0.989" 0.999" 0.991" 0.961"

7: "p<0.05; "p<0.01,

4. R ELER

AN S B SEWE SR, BREBERARAA SR T, IR RSl T B S %
NEAHIORFF SR, TR -3 B A 00 5 MR B [ 13] [14]. CARIBTFUA N, LA RTE
BRI B R AR B B R B AR AR FE S5 Tt AL A AR ML A BB Tt 55 DIAE 5% 6] (7] (8] [15]. WA LK RE
S LA RIS R S B B R4, (B S A UL RO & SRR AN 3Bk 1 05 3C
WA R AFTNA, LRBEIR I EAFRRRAT, SR_AIEAE, AP - THUERH A
M TP LR AR SHER S BARE S G, B2 E RS M0 A UER 5 e L 3m ks
R ATAT R MR P T B B RBOR I T 24— i . AR TR, IR R S ER SS +
BREANURR TETERR . AR A AR AR G . A ST MRk A A A 0% E A R
AU X 38 e 3 P 2 20 AR IR, T DA A 7 e b S AL A LA P £ B P

E&WMAE
B X H AR F 74T H (31660596); [ 2 H Uit & v RIEREE(2017FYD0301601)
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